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57 ABSTRACT 

The arrangement is designed for anchoring underwa 
ter and underground pipelines laid in wet and flood 
lands with swelling ground and permafrost areas and 
also where pipelines with varying temperature and 
pressure have to be made fast in the ground. 
The arrangement comprises anchors secured in the 

ground. A fastening element attached to the 
pipeline is connected to the anchors through 
resilient connecting means capable of changing 
their length under load. 

When ground swelling occurs, the forces set up by 
transverse displacement of the pipeline are taken by 
the resilient connecting means. The resilient 
connecting means can also be used for placing preload 
on the pipeline in order to increase its adhesion to the 
ground. 

7 Claims, 9 Drawing Figures 
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PIPELINE ANCHORING ARRANGEMENT 

The present invention relates to construction facili 
ties employed in swelling, waterlogged and loose 
ground, more particularly to arrangements for anchor 
ing underwater and underground constructions such as 
pipelines laid in wet and flood lands with swelling 
ground and permafrost areas and also where pipelines 
with varying temperature and pressure have to be dealt 
with. 
The arrangement may be used with particular advan 

tage for anchoring gas and oil pipelines of large diame 
ter (over 500 mm) laid below the ground surface in 
swelling ground or in permafrost areas, for example, in 
river flood plains in the vicinity of permafrost ground 
which, when melted, loses its substaining ability and is 
liable to frost swelling. The arrangement may also be 
advantageously used in irrigated lands for increasing 
ground adhesion of piping by friction or for securing 
high-temperature pipeline portions in loose ground (as 
is the case with compressor plant output piping). 

It is known to use pipeline anchoring arrangements 
consisting of anchors and fastening elements fixedly se 
cured to the anchors and the pipeline so that the latter 
is rigidly fastened and thus prevented from upward or 
downward displacement. Such arrangements are not 
used in ground liable to swelling as they cannot with 
stand immense stresses set up by ground swelling. In 
these circumstances it is known to use iron or ferrocon 
crete ballast weights. This method involves much la 
bour and cost, especially in the cases where ballast 
weights have to be transported to far-away localities. 
Another case where rigid anchoring arrangements 
show a poor effect is frequently encountered with pipe 
lines laid curvilinearly in a vertical plane. A change in 
pipeline temperature or pressure entails alteration of 
pipeline length and a consequent tendency for the 
curved portions of the piping to get displaced, this giv 
ing rise to considerable non-uniform overstresses on 
the anchoring arrangements. To provide against these 
overstresses, the arrangements under discussion have 
to be enlarged and used in greater quantities with con 
sequent increase in the costs involved. 
Apart from the disadvantages mentioned above, rigid 

anchoring arrangements seriously suffer from the dis 
advantage that they merely passively oppose pipeline 
displacement, i.e., if the pipeline does not tend to move 
transversely, the associated anchoring device does not 
act upon it in any way. There are circumstances, how 
ever, where it is very important to preload the anchor 
ing arrangement, for example, in order to increase ad 
hesion of the piping to the ground by virtue of friction. 

It is an object of the present invention to provide a 
pipeline anchoring arrangement that will securely hold 
pipelines in swelling ground, permafrost conditions in 
cluded. 

It is a further object of the present invention to pro 
vide a pipeline anchoring arrangement that will act 
upon the pipeline so as to increase its adhesion to loose 
or low-cohesion ground. 

It is a further object of the present invention to pro 
vide for uniform transmission of load from the pipeline 
to its anchoring arrangement and for reducing stresses 
in the pipeline portions secured by said anchoring ar 
rangements. 
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It is a further object of the present invention to in 

crease the scope and geographical applicability of pipe 
line anchoring arrangements. 

It is a still further object of the present invention to 
cut down labour and costs involved in anchoring pipe 
lines in permafrost swelling and loose ground. 
With these and other objects in view, there is pro 

vided a pipeline anchoring arrangement comprising 
fastening means one of which interacts with the outside 
surface of the pipeline and the other is secured in the 
ground. According to the invention, there is at least 
one resilient connecting means which couples said fas 
tenings means to each other, said resilient connecting 
means being so constructed that it is capable of chang 
ing its length when the pipeline is acted upon by distur 
bance forces exerted across the axis thereof and is also 
capable of restoring its initial state after the action of 
said disturbance forces has ceased. 
According to one of the embodiments of the inven 

tion, the anchoring arrangement may be constructed 
with the first fastening means comprising a crossbar po 
sitioned over the pipeline and connected thereto, each 
end of said crossbar being joined by a resilient connect 
ing means to the second fastening means - an anchor 
secured in the ground. 

In another embodiment of the invention the first fas 
tening means may comprise a crossbar positioned over 
the pipeline and connected thereto through a resilient 
connecting means, each end of said crossbar being 

30 joined direct to an anchor secured in the ground. 
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In a further embodiment of the invention the first fas 
tening means may comprise a crossbar positioned un 
derneath the pipeline and rigidly connected to a band 
embracing the pipeline, each end of said crossbar being 
connected by a resilient connecting means to a pile se 
cured in the ground. 

In a still further embodiment of the invention the first 
fastening means may comprise a band embracing the 
pipeline and connected by two resilient connecting 
means to anchors secured in the ground. 
According to one of the embodiments of the inven 

tion, the anchoring arrangement may have a resilient 
element made in the form a cylinder accommodating a 
spring-loaded piston with a piston rod. 
With the present invention put into practice, the bal 

last weights used heretofore for anchoring pipelines in 
permafrost and swelling ground may be advantageously 
replaced by anchoring arrangements with resilient ele 
ments which are several times cheaper and lighter than 
the ballast weights - a point of particular importance 
in far-away localities where transport costs are very 
high. 
The pipeline anchoring arrangements with resilient 

connecting means are by far lighter than the reinforced 
concrete and cast iron ballast weights used currently 
and are, therefore, indispensable wherever access to 
the right-of-way is difficult. 
The anchoring arrangements constructed in accor 

dance with the present invention may be particularly 
useful where the adhesion of the pipelines to the 
ground has to be increased. The resilient connecting 
means enable the anchors and the pipeline to be pre 
loaded so as to increase friction and thus improve adhe 
sion of the pipeline to the ground without recourse to 
ballast weights. 
The use of the pipeline anchoring arrangements with 

resilient connecting means permits of effecting great 
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economies and materially saves labour both at the man 
ufacturing works and in the field. 
For a further understanding of the invention, it will 

now be described in detail with reference to the accom 
panying drawing in which: 

FIG. 1 shows a pipeline anchoring arrangement with 
two resilient connecting means of the tension type and 
with a rigid crossbar having a tensioning device. 
FIG. 2 shows a pipeline anchoring arrangement with 

two tension-type resilient connecting means having 
tensioning devices connected to a pipeline band. 
FIG. 3 shows a pipeline anchoring arrangement with 

one resilient connecting means of the compression 
type. 
FIG. 4 shows a pipeline anchoring arrangement with 

one resilient connecting means of the tension type. 
FIG. 5 shows a pipeline anchoring arrangement with 

two resilient connecting means of the compression 
tension type. 
FIG. 6 shows a longitudinal sectional view of a ten 

sion-type resilient connecting means. 
FIG. 7 shows a longitudinal sectional view of a com 

pression-type resilient connecting means. 
FIG. 8 shows a longitudinal sectional view of a com 

pression-tension type resilient connecting means. 
FIG. 9 is a cross section of the resilient connecting 

means on the line IX-IX of FIG. 6. 
The pipeline anchoring arrangement which consti 

tutes the present invention comprises two fastening 
means (FIG. 1). The first of said fastening means is 
made in the form of anchors 1 secured in the ground 
and is coupled by resilient connecting means 2 to the 
second fastening means which is essentially a crossbar 
3 attached to the pipe 5 and provided with a tensioning 
device 4. 
The resilient means are capable of changing their 

length when the associated pipeline is acted upon by 
transverse forces and are also capable of restoring their 
initial state after the action of said forces has ceased. 
The pipeline anchoring arrangement depicted in FIG. 

2 comprises anchors 6 connected by resilient connect 
ing means 7 and tensioning devices 8 to a band 9 which 
embraces the pipe 5. 
Another embodiment of the pipeline arrangement is 

shown in FIG. 3. The arrangement comprises anchors 
10 attached to a crossbar 11 which is joined by a ten 
sioning device 12 to a resilient connecting means 13 
fastened to the pipe 5. 
FIG. 4 shows a further embodiment of the pipeline 

anchoring arrangement which comprises an anchor 14 
joined by a resilient connecting means 15 to a band 16 
embracing the pipe 5. 

In a further embodiment of the invention depicted in 
FIG. 5 the pipeline anchoring arrangement comprises 
anchorage piles 17 coupled by a resilient connecting 
means 18 to a cross bar 19 to which the pipe 5 is held 
by a band 20. 
The construction and characteristics of the resilient 

connecting means are varied to suit the Working condi 
tions and the stresses and strains to be dealt with. 
The resilient connecting means may be made of rub 

ber or constructed in the form of a Spring. 
FIGS. 6 to 9 show, by way of example, various spring 

type resilient connecting means. 
The resilient connecting means depicted in FIG. 6 is 

of the tension spring type. It comprises a head 21 which 
has provision for attachment to a crossbar or a pipe 
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4 
band. The head 2 closes a cylinder 22 which contains 
a non-freezing substance 23 and accommodates a 
spring 24 and a piston 25. An adjustment unit 27 at 
taches a piston rod 27 to the piston. The piston rod is 
made tight in the bottom end of the cylinder by a seal 
28. 
The resilient connecting means depicted in FIG. 7 is 

of the compression spring type. It comprises essentially 
the same components as the tension spring resilient 
connecting means shown in FIG. 6, but the spring 29 
is located between the head 30 and the piston 31. 
The resilient connecting means depicted in FIG. 8 is 

of the tension-compression type. It comprises essen 
tially the same components as the resilient connecting 
means shown in FIG. 6, but has two springs 32 located 
one on each side of the piston 33. 
When the pipeline is displaced as may be the case 

when frost swelling of the ground occurs, the resilient 
connecting means becomes compressed and the load 
transmitted from the anchors to the pipe 5 increases. In 
spring, when the ground at the pipeline melts and loses 
its substaining abaility, the resilient connecting means 
extends and returns the pipeline into its initial position. 

In the case of pipelines with varying temperature or 
pressure the resilience of the anchorages makes for re 
duction of transverse loads arising due to changes in 
the pipeline length and renders the distribution of said 
loads between the anchoring arrangements more uni 
form. 
Where a heavier grip on the pipeline is required and 

also in other cases it may be expedient to preload the 
anchoring arrangements. 
For the purpose, after the arrangement is installed, 

the tension of the resilient connecting means is in 
creased by the use of the tensioning device, whereby an 
adjustable preload is placed on the pipeline. 
The arrangement shown in FIG. 1 is most suitable for 

use in a heavily swelling ground where the resilient con 
necting means have to be of considerable length to pro 
vide for the pipeline displacement involved. 
The arrangement shown in FIG. 2 is recommended 

for preloading the anchors 6 in order to increase the 
adhesion of the pipe 5 to the ground and to limit dis 
placement of the pipe 5. 
The arrangement shown in FIG. 3 is most suitable for 

use in the cases where the pipe 5 is laid at a consider 
able depth and also where a previously laid pipeline has 
to be additionally loaded. 
The arrangement shown in FIG. 4 is recommended 

for use with small-diameter pipelines in the cases where 
anchors can be installed beforehand and also when lay 
ing pipelines in a heavily wetted ground. 
The arrangement shown in FIG. 5 is recommended 

for use with pile anchorage. 
The spring-type resilient connecting means shown in 

FIGS. 6 and 9 is intended for use with the anchoring ar 
rangements wherein the load transmitted from the 
pipeline extends the resilient connecting means (FIGS. 
1, 2 and 4). 
The spring-type resilient connecting means shown in 

FIG. 7 is intended for use with the anchoring arrange 
ments wherein the load transmitted from the pipeline 
compresses the resilient connecting means (FIGS. 3 
and 5). 
The spring-type resilient connecting means shown in 

FIG. 8 is intended for use with the anchoring arrange 
ments wherein the load transmitted from the pipeline 
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extends or compresses the resilient connecting means 
(refer to FIG. 5), as in the case with pipeline portions 
the temperature of which periodically changes due to 
which transverse displacement of the pipeline occurs in 
loose ground. 
The provision of resilient connecting means makes it 

possible to greatly increase the scope and geographical 
applicability of the pipeline anchoring arrangements, 
prolongs their life and reduces the number of the an 
choring arrangements required for a unit of the pipe 
line length. 
Owing to these features, the anchoring arrangements 

with resilient connecting means can be used to a much 
greater advantage than the rigid anchoring arrange 
ments known hetherto. 
What is claimed is: 
1. A pipeline anchoring arrangement comprising first 

fastening means interacting with the outer surface of 
the pipeline; second fastening means secured in the 
ground; at least one resilient connecting means cou 
pling said first and second fastening means to each 
other, said resilient connecting means changing its 
length elastically when the pipeline is acted upon by 
disturbant forces exerted across the axis of said pipe 
line, said connecting means restoring its initial length 
after the action of said disturbant forces is removed. 

2. An arrangement as claimed in claim 1, in which 
the first fastening means comprises a crossbar posi 
tioned over the pipeline and connected thereto by a re 
silient connecting means, each end of said crossbar 
being joined direct to an anchor secured in the ground. 

3. An arrangement as claimed in claim 1, in which 
the first fastening means comprises a crossbar posi 
tioned underneath the pipeline and rigidly connected 
to a band embracing the pipeline, each end of said 
crossbar being connected by a resilient connecting 
means to a pile secured in the ground. 
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4. An arrangement as claimed in claim 1, in which 

the first fastening means comprises a band embracing 
the pipeline and connected by one resilient connecting 
means to an anchor secured in the ground. 

5. An arrangement as claimed in claim 1, in which 
said first fastening means comprises a band embracing 
the pipeline and connected by two resilient connecting 
means to anchors secured in the ground. 

6. A pipeline anchoring arrangement comprising first 
fastening means interacting with the outer surface of 
the pipeline; second fastening means secured in the 
ground; at least one resilient connecting means cou 
pling said first and second fastening means to each 
other, said resilient connecting means changing its 
length elastically when the pipeline is acted upon by 
disturbant forces exerted across the axis of said pipe 
line, said connecting means restoring its initial length 
after the action of said disturbant forces is removed, 
said first fastening means comprising a crossbar posi 
tioned over the pipeline and rigidly connected thereto, 
each end of said crossbar being joined by said resilient 
connecting means to said second fastening means, said 
second fastening means being an anchor secured in the 
ground. 

7. A pipeline anchoring arrangement comprising first 
fastening means interacting with the outer surface of 
the pipeline; second fastening means secured in the 
ground; at least one resilient connecting means cou 
pling said first and second fastening means to each 
other, said resilient connecting means being substan 
tially a cylinder with a spring-loaded piston and piston 
rod, said cylinder and piston rod being connected be 
tween said first and second fastening means, said resil 
ient connecting means having sealing means for pre 
venting earth from entering the cylinder. 
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